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Improvements in or relating to Contact Lenses 



I, John Tbevor de Carle, a British Sub- 
ject, of 73, New Bond Street, London, W.l, 
do hereby declare the invention, for which I 
pray that a patent may be granted to me, and 
the method by which it is to be performed, to 
be particularly described in and by the follow- 
ing statement: — 

This invention relates to contact lenses and 
has for one of its objects the provision of 
a lens which can be worn continuously, or for 
longer periods than is possible with conven- 
tional lenses, without detriment or damage 
to the cornea of the eye. 

With the conventional type of contact lenses 
made of hard plastics material it is generally 
difficult for the wearer to keep a lens in place 
for long periods until after an extended period 
of adjustment, which may comprise some 
10 — 15 attendances with the optician. Fur- 
thermore, it is necessary to shape the conven- 
tional type of hard plastics lens to an indi- 
vidual eye, as the lens itself is insufficiently 
flexible to conform to varying contours. In 
addition the outer rim. of the lens has had to 
be finished very carefully to ensure that no 
damage is caused to the eye during wearing 
periods. 

An attempt has been made to overcome this 
problem by the use of a softer plastics material 
for the lens but this has led to increasing 
difficulties as regards the optical and other 
properties of the lenses themselves. 

According to the invention therefore there 
is provided a plastics contact lens assembly 
which comprises a contact lens having a peri- 
pheral skirt which is shaped to conform 
with the surface of the eyeball and which is 
constructed from a plastics material which is 
softer and more flexible than that of the lens. 
Preferably the concave back surface of the 
lens, i.e. the surface which is adapted to con- 
tact the eyeball is provided with a layer of 
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plastics material which is softer and more 
flexible than that of the lens and is integral 
with the skirt so as to form a continuous sur- 45 
face of soft plastics material over the back 
surface of the lens and around its periphery. 

In order to provide protection for the eye- 
lid against irritation by contact with the con- 
vex, front surface of the lens, the front sur- 50 
face may also be provided with a layer of 
relatively soft and flexible plastics material 
which is integral with the skirt so that the 
lens is enclosed within a sheath of soft plastics 
material. In this form of construction the lens 55 
cannot come into contact with either the eye- 
ball or the eyelid and thus provides maximum 
protection against irritation or damage to the 
eye by the conventionally used hard plastics 
lenses. 60 

The plastics materials which are conven- 
tionally used for the manufacture of contact 
lenses are acrylic plastics of optical quality, 
in particular homopolymers of methyl meth- 
acrylate and of ethyl acrylate, as well as co- 65 
polymers of methyl methacrylate with ethyl 
acrylate. It has been found, however, that 
epoxy resins may also be used advantageously 
as the material of the lens. 

There is a wide choice of plastics which are 70 
suitable for the skirt and the choice is only 
limited by the requirements that the selected 
plastics material should be non-irritant to the 
eye, should exhibit the necessary degree of 
softness and flexibility, should preferably be 75 
capable of forrnmg a bond with the plastics 
material of the lens, and, except in the case 
of occluding lenses, should be transparent 

Soft epoxy plastics have been used success- 
fully as the ^material for the skirt, particu- 80 
larly in conjunction with a lens made of 
epoxy resin. As is known in the plastics art, 
unmodified epoxy resins tend to be hard 
materials when fully cured and are not readily 
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softened by the ineorpcraticn of thz usual 
plasticisers. Epoxy resins c£n be softened and 
rendered more flexible, however, by cheniical 
modification with various substances which 
5 react with some cf the cpo::ide groups, ex- 
amples of suitable modifying substances te- 
in^ pclyo;:yaikyIene polysulphide polymers 
(e.g. the liauid "Thiol^-I" polysulphides, the 
word "Thiokol" is a Registered lrr.de mark) 
10 and polyamides (e.g. those sold under the 
Registered trade marl; "Vessr-mid"; . As tha 
material of the lens, therefore, one may use an 
unmodified epoxy resin (produced, *Gr ex- 
ample, by alkali condensation of b'sphenoi A 
and epichlorhydrin), while the skirt may be 
made from an epo::y zssm which has been 
chemically modified while in the uncursd state 
so as to render it softer and mora fledble 
or from a mixture of modified and unmodified 
20 epoxy resins. An example of a suitable^ epoxy 
resin for use as the material of the lens is 
the material sold under the trade designation 
"Dow Resin 331" and cured with 29?; by 
weight of the amine hardener sold under the 
25 trade designation "Bsfcelite D.Q, 19262", the 
words "Bakelite" and "Dor/" being registered 
trade marks. As the materia! cf the skirt one 
may employ a mixture cf the epo::y rcdns 
sold under the trade designations "Dow Resin 
30 331" and, "Dow Resin 732" in the propor- 
tions of 75% of the former to 25" \ of the 
latter and cured with the same amount of the 
above mentioned "Bakelite" hardener. 

Other plastics which are suitable for the 
35 material of the skirt include polyvinyl chlor- 
ide and copolymers of vinyl chloride and vinyl 
acetate, fluorlnated copolymers of ethylene 
with propylene and polyester plastics. Poly- 
vinyl chloride-based plastics may be softened 
40 and rendered more flexible by the incorpora- 
tion of plasticisers. 

In selecting the materia! to be used for 
the sheath, it is necessary that the flexibility 
thereof shall not be so great as to give rise 
45 to the possibility of the skirt or edge of the 
sheath folding back under the lens when the 
assembly rides on the surface cf the eye dur- 
ing normal use. 

The plasties lens should be ?.t least £3 big 
50 as the diameter of the pupil of the eve end a 
practical minimum size h 6 millimeters in dia- 
meter, while a suitable thickness for the layer 
of sorter, more flexible plastic over the lens 
is about 0.02 millimeter?. The existence of 
55 die flexible skirt ensure- that th* assembly 
is more easily kept in place and the flexi- 
bility of the material ensure: not a h-:k 
of irritant effect either on the eyelid or 
eyeball surface, but also ensures that die neces- 
60 sary "tear-cushion*' c?.n form between the 
cornea and the lens assembly to prevent 
"wear" damage to the eye. 

The manner of manufacturing the assem- 
blies of the present invention depends to rex* 
65 extent on the nature of the material selected. 



for the skirt. The use of thermoplastic 
materials for the skirt is best suited to cases 
wheu the lens is entirely enclosed within a 
sheath of relatively soft and flexible plastic. 
In one method, of producing such a contact 70 
lens assembly, a preformed lens (manufac- 
tured from a conventional plastics material in 
the customary manner) is placed between a 
pair of saucer-shaped members of softer and _ 
more flexible plastics material whose edges 75 
overlap the edge of the lens. By sealing the 
edges of the two saucer-shaped members to- 
gether, the lens is enclosed and this opera- 
tion is preferably carried out in a heated 
mould so that the edges of the saucer-shaped 80 
members can be made to flow together and 
form a peripheral skirt of the desired shape. 

Preferably the assemblies of the present in- 
vention are constructed from a composite 
blank in which a layer of optical quality 85 
plastics material is bonded to a layer of 
softer and more flexible plastics material 
and this method of manufacture is best 
suited to cases where both the skirt and 
lens are formed from thermosetting resins such 
as cpo::y polyester resins. 

The invention includes a method of manu- 
facturing a contact lens assembly which com- 
prises shaping a cured plastics blank com- 
prising a layer of optical quality plastics 95 
material bonded to a layer of softer and more 
flexible plastics material by cutting a con- 
cave cavity into a layer of optical quality 
plastics material through the layer of softer 
and more flexible plastics to form the back 100 
surface of the assembly, and by cutting the 
opposite face cf the blank to form a convex 
front surface of the assembly. A larger area of 
contact between the two different plastics can 
be achieved by using a blank which itself 105 
has concave and convex outer surfaces, with 
optical quality plastics material having a con- 
vex outer surface, while the softer, more flex- 
ible plastics material has a concave outer sur- 
face. With the wider scarf joint formed be- HO 
tween the skirt and the lens in this way, there 
is a more gradual variation of hardness and 
flexibility across the surface of the assembly. 
A similar effect can be achieved by using a 
blank formed from more than two layers or 115 
plastics having different physical properties so 
that the degree of hardness gradually de- 
creases and the flexibility gradually increases 
through the blank in a direction away from the 
plastics material of optical quality. 120 

An alternative but less preferred method of 
manufacturing die contact lens assemblies of 
the present invention comprises shaping a 
blank comprising a cylinder of optical quality 
plastics material embedded in a flat slab of 125 
softer, more flexible .plastics material, the axis 
cf die cylinder being at right angles to the 
plane of the slab. Such a blank is readily 
formed bv lilling a cylindrical hole in a slab 
of relatively soft and flexible plastics material 130 
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with optical quality plastics material, while 
in an uncured condition, and then curing the 
optical quality plastics material which bonds 
firmly to the softer and more flexible plastics 
5 material. 

Several embodiments of the invention will 
now be described by way of example only 
with reference to the accompanying drawings, 
in which : 

10 Figs. 1 to 5 indicate different embodiments 
of the invention; 

Figs 6, 7 and 8 indicate a method of pro- 
ducing the assembly of the invention; 
Figs 9 and 10 indicate an alternative 

15 method; and 

Figs 11 and 12 indicate a further alterna- 
tive method. 

In Figure 1 3 a lens 1 of optical quality 
plastics material is provided with a peri- 

20 pheral skirt 2 made of a softer and more 
flexible plastics material, the inner edge of 
the skirt being bonded to the outer edge 
of the lens. In the assembly shown in Figure 
2 the back surface of the lens is coated with 

25 a layer 3 of relatively softer and flexible, 
plastics material which is integral with the 
skirt 2. Figure 3 shows an assembly similar 
to that of Figure 2 in which the front sur- 
face of the lens also is coated with a layer 

30 4 of relatively softer and flexible plastics 
material. Slightly different types of assen*- 
blies are shown in Figures 4 and 5, Figure 
4 showing a construction in which a lens 5 
is coated on its back surface with a layer 

35 6 of relatively softer and flexible plastics 
material which extends laterally to form the 
peripheral skirt 2. The construction of the 
assembly shown in Figure 5 is essentially 
the same except that a layer 7 of relative 

40 softer and flexible plastics material is over 
the front surface of the lens and, together 
with the layer 6 forms a sheath totally en- 
closing the lens 1. . 

Referring to Figs, 6 to 12, Figure 6 shows 

45 a blank constructed from a layer of optical 
quolity plastics material 1 bonded to a layer 
of softer and more flexible plastics material 
2. After cuting away the blank to form the 
back surface of the lens, for example on a 

50 lathe using a diamond or steel cutting tool, 
the blank has the shape as shown in Figure 
7. The front surface of the lens may also be 
cut on a lathe and Figure 8 shows a cross- 
section of the joint between the skirt and the 

55 lens after this operation has been carried out. 
Figure 9 shows a blank similar to that shown 
in Figure 6 but which has been curved prior 
to curing the plastics and Figure 10 shows 
the greater area of contact between the skirt 

60 and the lens when a lens assembly is cut 
from a blank of this kind. A blank produced 
by filling a cylindrical hole in a flat slab 
of relatively softer and flexible plastics 
materia] with an optical quality plastics 

65 material is shown in Figure 11* while the 



nature of the joint between the skirt and the 
lens is apparent from Figure 12. 

While it is essential for the softer and flex- 
ible plastics material to be transparent in the 
production of normal contact lenses, the in- 70 
ventioa is also applicable in the production of 
occluding lenses, in which case the plastics 
material of the skirt may be entirely trans- 
lucent or opaque. 

It will be appreciated that by using the 75 
invention described herein it is possible to 
reduce very greatly the number of differently 
shaped lenses which are required, as the skirt 
of the sheath does itself inherently conform 
to the shape of the individual eye. It is en- 80 
visaged therefore that the range of stock sizes 
of lenses will be all that is required. 

WHAT I CLAIM IS: — 

1. A plastics contact lens assembly which 
comprises a contact lens having a peripheral 85 
skirt which is shaped to conform with the 
surface of the eyeball and which is constructed 
from a plastics material which is softer and 
more flexible from that of the lens. 

2. An assembly according to claim 1 wherein 90 
a layer of plastics material, which is softer 
and more flexible than that of the lens, extends 
over the concave back surface of the lens and 

is integral with the skirt 

3. An assembly according to claim 2 where- 95 
in a layer of plastics material, which is softer 
and more flexible than that of the lens, ex- 
tends over the convex front surface of the 
lens and is integral with the skirt so that the 
lens is totally enclosed within a sheath of 100 
plastics material which is softer and more 
flexible than that of the lens. 

4. An assembly according to any one of 
claims 1 to 3 wherein the skirt is constructed 
from two or more plastics materials of dif- 105 
ferent degrees of hardness and flexibility so 
that there is a gradual decrease in the hard- 
ness of the assembly coupled with an increase 

in flexibility from the lens towards the edge 

of the assembly. hq 

5. An assembly according to any one of the 
preceding claims wherein the lens and skirt 
are both constructed from epoxy resins. 

6. An assembly according to any one of 
claims 1 to 4 wherein the lens is constructed 115 
from a homopolymer of methyl methacrylate 

or of ethyl acrylate or from a copolymer of 
methyl methacrylate with ethyl acrylate. 

7. An assembly according to claim 6 where- 
in the skirt is constructed from a homopolymer 120 
of vinyl chloride, a copolymer thereof with 
vinyl acetate or from a fluorinated copolymer 

of ethlene and propylene. 

8. A method of manufacturing a contact 
lens assembly as claimed in claim 1 which 125 
comprises shaping a cured plastics blank com- 
prising a layer of optical quality plastics 
material bonded to a layer of softer and more 
flexible plastics material by cutting a concave 
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cavity into the layer of optical quality plas- 
tics material through the layer of softer and 
more flexible plastic to form the back surface 
of the assembly and by cutting the opposite 
5 face of the blank to form the convex front 
surface of the assembly. 

9. A method according to claim 8 wherein 
the blank itself has concave and convex outer 
surfaces, the optical quality plastics material 

10 having a convex outer surface, while the 
softer, more flexible plastics material has a 
concave outer surface. 

10. A method according to claim 8 or 9 
wherein the softer and more flexible plastics 

15 material is in the form of a plurality of layers 
of plastics materials having different degrees 
of hardness and flexibility, the degree of 
hardness decreasing and the flexibility increas- 
ing through the blank in a direction away from 

03 the plastics material of optical quality. 

11. A method of manufacturing a contact 
lens assembly according to claim 1 which com- 
prises shaping a blank comprising a cylinder of 
optical quality plastics material embedded in a 



flat slab of softer and more flexible plastics 25 
material, the axis of the cylinder being at 
right angles to the plane of the slab. 

12. A method of manufacturing a contact 
lens assembly as claimed in claim 3 which 
comprises sandwiching the lens between a pair 30 
of saucer-shaped members of softer and more 
flexible plastics material which overlap the 
edge of file lens and sealing the edges of the 
saucer-shaped members together to form the 
skirt. 35 

13. A contact lens assembly substantially as 
described with reference to Figures 1 to 5 of 
the accompanying drawings. 

14. A method of manufacturing a contact 
lens assembly substantially as described with 40 
reference to Figures 1 to 7 of the accompany- 
ing drawings. 

Wm. BROOKES & MARTIN, 
Chartered Patent Agents, 
High Holborn House, 
52/54* High Holborn, 
London, W.CA, 
Agents for the J\pplicants. 



Leamington Spa: Printed for Her Majesty's Stationery Office by the Courier Press.— 1966. , . . . 

j£bHshed at The Patent Office, 25, Southampton Buildings, ]London t W.C.2, from which copies may be obtained. 




FIG. 5. 



1045065 COMPLETE SPECIFICATION 

2 SHEETS Tl,,s drawin g a reproduction of 
the Original on a reduced scale 

Sheets 1 & 2 



FIG. 6. FIG. 7. 




